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Position distributions before correction
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Position correction method

: 2i(Si—sm)ai : :
* Defineny = (Si=5m)di Scentroid — Smax, fOr cluster size >1 strip events.

Zi qi
s is the strip which has maximum charge; Scentroiq = "iifs .. is the center of

gravity position in terms of strip (cluster centroid position); N is cluster size.

Mainly reference: (PhD thesis CERN-THESIS-2013-284 by Marco Villa).

|ny1<(N-1)/4 for odd N; |ny|<(N-2)/4 for even N; |n,|<1/2. For N=2,3,4, n, in the
range of [-0.5,0.5], for N=5, nin [-1,1].

The histogram for each selected N is regarded as a function h(n).

The new cluster centroid position in strip is calculated event by event:

n/
/205 hDdn
0.5
s’ centroid = Smax — 0.5 + Use boundary

0.5
f_0_5 h(n)dn ) -1 and 1 for N=5

The new cluster centroid position for tracker is calculated by:

X centroid = —0.5 * planeSize + stripPitch * S .opir0id

For radial zigzag / CMS GEM:
@ centroid = —0.5 * openningAngle + anglePitch * S’ ;o1 1r0id
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h(n,) distributions, N=2,3,4,5
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Response functions for N=2,3,4,5

N=2 / uE N=3

rd
i

iy

o
©

o
)

o
N

1.2

o
o

1.1

(1)
In the middle-strip
of three strips

1

.,

710.5,0.5)
" In the middle of

/ two strips
[ R T E T Y T R T Y O RO

L L L L [ Ll 0.
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 %

©
'S

O;I\\|\H\|HI\‘HH‘IHI‘H\\‘\IH|HH‘HH‘HH

0.9

o
W

0.8

o
o

0.7

o
o

0.6

Cluster centroid position after correction [strip number]
o
(6]

Cluster centroid position after correction [strip number]

L1 I - L1 L1 ‘ ‘
0.6 0.7 0.8 0.9 1 1.1

[ B R S B
1.2 1.3 1.4 1.5

o

'014H\‘\HI‘\H\‘IH\‘I\H‘IH\‘IH\‘HH‘HH‘HH

Cluster centroid position before correction [strip number] Cluster centroid position before correction [strip number]
2 _ 2.5:
- - o = S—
() - Qo [I—
_(E) 19 = 2,4:
[ =} —
g — [= L
o 18— g 23
® C = =
£, = p e
s 17— N=4 g 2 N=5 S
B E g C
€16 S o !;"
s T E 3 - F
) - = = £
5] 1.5 I g o
= Y ] — £
© = c E 7
S 14 p S 19 /
‘B - 8 = A
& 4 g 18—
- 131 - 1.8
= c o -
S 12 & 17—
Q [
o — (8] -
2 11 g 1e
3 E E =
O 1_ - \l\\\\‘\l\l‘l\\I‘I\\\‘I\I\‘\\\\l\\\\l\l\l 01 I\\\l\l\\l\\\\‘I\I\l\\\\‘l\ll‘\\\\‘\I\I‘I\\\l\l\\
1 11 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 'q.S 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 24 25
Cluster centroid position before correction [strip number] Cluster centroid position before correction [strip number]

e UseO,1,2,..to label strip number (drop off the real strip number)
* Position after correction vs. before correction scatter plot describes the response
G/Z;imﬁtion for each N. Response function is a kind of sigmoid function. 5



Position distributions after correctlon
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Position distributions after correction
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Correction for the Zigzag GEM
at different sectors

— response functions
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e Zigzag behaves similar as the
trackers, N=2 case is more flat than
trackers. (because of zigzag charge
sharing?)

* Responses on different sectors are
very close, don’t see sector-
dependence.



Corrections results for zigzag on sector 5 (HV scan data were combined to have more statistics.)
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Summary

Position correction method seems working
properly, 2, 3, and 4-strip events can be corrected
with more confident.

After correction, trackers need to be aligned again.
Zigzag GEM / CMS GEM also need a realignment.

Resolutions for trackers (with only 2,3,4-strip
events) don’t change significantly (within £6um).

Next is to get resolutions for zigzag GEM and CMS
GEM.

Thanks.



